Transfer of Streptosporangium indianense Gupta 1965 to the genus Streptomyces Waksman and Henrici as Streptomyces indiaensis (Gupta 1965) comb. nov. is proposed on the basis of morphological and chemical properties. Spore chains such as those of typical streptomycetes were formed in the early stage of culture of S. indianense. True sporangia were not observed. Whole-cell hydrolysates contained LL-diaminopimelic acid. Compositions of cellular fatty acids and isoprenoid quinones were similar to those of streptomycetes. The type strain of Streptomyces indiaensis is JCM 3053T (= KCC A-0053, ATCC 33330, CBS 560.75, IF0 13964, and NCIB 9794). Originally, Streptosporangium indianense was proposed for a species of the genus Streptosporangium under the name of S. indianesis by Gupta in 1965 (5).
Approved Lists of Bacterial Names (6).
In the original description, the organism was characterized by the production of sporangia which had a tendency to fuse together (5). Since it is known that sporangial walls are absent in the organism (3, ll), these structures are not true sporangia. Although the unwalled sporangiumlike bodies had been considered as a characteristic of the genus Actinosporangium Krassilnikov and Yuan, this genus was recently transferred to the genus Streptomyces on the basis of chemical, genetic, and phenetic data (4). The compositions of the cell walls and cellular fatty acids of S. indianense have not been previously examined.
We propose, on the basis of morphological and chemical criteria, the transfer of S. indianense to the genus Streptomyces as a new combination, Streptomyces indiaensis (Gupta 1965) , and present the characterization of this taxon.
MATERIALS AND METHODS
Bacterial strains. The type strain of S. indianense, JCM 3053T (KCC A-0053), was studied. Type strains of some Streptosporangium and Streptomyces species were used for comparison (see Tables 2 to 4) .
Morphology. The morphological characteristics of spore chains and pseudosporangia were examined by using cells grown on the medium of Prauser and Bergholz (10) containing 3 g of oatmeal, 0.2 g of KN03, 0.5 g of K2HP04, 0.2 g of MgS04 . 7H20, and 15 g of agar in 1,000 ml of distilled water (pH 7). Cultures were incubated at 28°C for 3 to 14 days and observed by using a scanning electron microscope (model S-430; Hitachi Ltd., Tokyo, Japan).
Cultural characteristics. To examine the cultural characteristics, we grew the strain on various media at 28°C for 14 to 21 days. The colors of aerial and substrate mycelia were determined by using the Color Harmony Manual (7) .
Physiology. The temperature range for growth was determined on yeast-starch agar (containing 10 g of soluble starch, 2 g of yeast extract, and 15 g of agar in 1, OOO ml of distilled water; pH 7.3), using a temperature gradient incubator (model TN-3; Toyo Kagaku Sangyo Co. Ltd., Tokyo, Japan). Tolerance to NaCl was examined on the same medium supplemented with various concentrations of NaCl (0, 3, 6, and 9%, wthol). Production of melanoid pigment and utilization of carbohydrates were tested by the method of Shirling and Gottlieb (13) .
Chemotaxonomic analysis. Cells for chemotaxonomic analyses were obtained from cultures in yeast-glucose broth (containing 10 g of yeast extract and 10 g of glucose in 1,OOO ml of distilled water; pH 7.2). Whole-cell hydrolysates were used for determination of the isomers of diaminopimelic acid by the method of Staneck and Roberts (15) . The acyl type of the cell wall was determined by the procedure of Uchida and Aida (19) . Preparation of cellular fatty acid methyl esters was carried out by the procedure of Suzuki and Komagata (16) , and a gas chromatograph (model GC-7A; Shimadzu Co. Ltd., Kyoto, Japan) and a chromatograph data processor (model C-R1A; Shimadzu Co. Ltd.) were employed for analysis. A glass capillary column with Silar 5C (Nihon Chromato Kogyo Co. Ltd., Tokyo, Japan) was used to separate fatty acid methyl esters. Identification was performed by comparison with authentic samples and confirmed by gas-liquid chromatograph-mass spectrometer (model QP-1000; Shimadzu Co. Ltd.) with the same column. Isoprenoid quinones were prepared as described by Collins et al.
(2) and analyzed by the method of Tamaoka et al. (17) . The menaquinones are referred to as MK-n(H,), where n is the number of isoprene units in the side chain and m is the number of hydrogen atoms which saturate the side chain [e.g., MK-9(H2)].
DNA base composition. Determination of deoxyribonucleic acid (DNA) base composition was performed by using high-performance liquid chromatography according to the method of Tamaoka and Komagata (18) .
RESULTS AND DISCUSSION S. indianense was described as forming sporangia on the aerial mycelia and was placed in the genus Strepto- sporangium in the original description (5). However, we observed spiral spore chains with smooth surfaces on aerial mycelia such as those of many typical streptomycetes in the early stage of culture (Fig. IA) . The spore chains become entangled and fused with themselves or each other, resulting in sporangiumlike bodies of globular or irregular form ( Fig.  1B and C) . This indicates that the mode of sporulation of this strain differs from that of Streptosporangium species (11). Cultural characteristics on various media are summarized in Table 1 . Melanoid pigment was formed in peptone-yeast extract iron agar (ISP medium no. 6), but not in tyrosine agar (ISP medium no. 7) and tryptone-yeast extract agar (ISP medium no. 1). The organism grew at temperatures between 14 and 44"C, with an optimum at between 26 and 31°C. No growth occurred on media supplemented with more than 9% NaCl. L-Arabinose, D-fructose, D-glucose, i-inositol, lactose, D-mannitol, sucrose, and D-xylose were utilized, but raffinose, L-rhamnose, and salicin were not utilized.
Whole-cell hydrolysates of S. indianense JCM 3053 contained LL-diaminopimelic acid, but not meso-diaminopimelic acid. The cell wall type of this strain is chemotype I of Lechevalier and Lechevalier (9) , and this further proves that S. indianense JCM 3053 was incorrectly classified in the genus Streptosporangium, which has exclusively meso-diaminopimelic acid (9) . The acyl type of the cell wall was the acetyl type. Cellular fatty acid composition of the tested strains are shown in Table 2 . The major components of the cellular fatty acids of S. indianense JCM 3053 were ~S O -C~~:~, iso-C1s:o, anteiso-C1li:o, and n-Cl6:o; Streptomyces species have similar patterns of cellular fatty acid compositions (8).
On the other hand, Streptosporangium strains are characterized by the presence of t~-C17:1 as the major component and by a small amount of anteiso-C15:0, anteiso-C17:-,, iso-C1S:o, and iso-Cl7:O.
Isoprenoid quinone compositions are shown in Table 3 . The major menaquinones of both the strain and Streptomyces species were MK-9(&), MK-9(Hg), and MK-9(H4), while Streptosporangium species had mainly MK-9(H2), MK-9(H4), and MK-9(Ho) (8) . Branching substrate and aerial mycelia are formed. Spore chains are Spirafes; spore surface is smooth. Pseudosporangia on aerial mycelia are 2 to 10 pm in diameter and globular to oval or irregular.
Aerial mass color is gray to grayish violet; the reverse side of the colony is red to violet. Reverse color is changed from violet to red by addition of 0.05 N HC1 and from red to violet by addition of 0.05 N NaOH. Soluble pigment is red or violet. Melanoid pigment is formed in peptone-yeast extract iron agar, but not in tyrosine agar and tryptone-yeast extract agar. L-Arabinose, D-fructose, D-glucose, i-inositol, lactose, ~mannitol, sucrose, and D-xylose are utilized for growth, but raffinose, L-rhamnose, and salicin are not. The G+C content of the DNA is 73.7 mol%. The type strain is JCM 3053= (= KCC A-0053, ATCC 33330, CBS 560.75, IF0 13964, and NCIB 9794). Monotypic.
